Kinetics of the interaction of the cytochrome c oxidase of Paracoccus denitrificans with its own and bovine cytochrome c.
We have devised a relatively simple method for the purification of cytochrome aa3 of Paracoccus denitrificans with three major subunits similar to those of the larger subunits of the mitochondrial cytochrome oxidase. This preparation has no c-type cytochrome. Studies were made of the oxidation of soluble cytochromes c from bovine heart and Paracoccus. The cytochrome-c oxidase activity was stimulated by low concentrations of either cytochrome c, providing an explanation for the multiphasic nature of plots of v/S versus v. Kinetics of the oxidation of bovine cytochrome c by the Paracoccus oxidase resembled those of bovine oxidase with bovine cytochrome c in every way; the Paracoccus oxidase with bovine cytochrome c can serve as an appropriate model for the mitochondrial system. The kinetics of the oxidation of the soluble Paracoccus cytochrome c by the Paracoccus oxidase were different from those seen with bovine cytochrome c, but resembled the latter if poly(L-lysine) was added to the assays. The important difference between the two species of cytochrome c is the more highly negative hemisphere on the side of the molecule way from the heme crevice in the Paracoccus cytochrome. Thus, the data emphasize the importance of all of the charged groups on cytochrome c in influencing the binding or electron transfer reactions of this oxidation-reduction system. The data also permit some interesting connotations about the possible evolution from the bacterial to the mitochondrial electron transport system.